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4) LSI OPERATION CONTROLLER FOR PORTABLE TERMINAL 

7)Abstract: 

ROBLEM TO BE SOLVED: To control the operation of LSI for control 
ithout malfunction by surely detecting the load/unload of battery at a 
>rtable terminal driven by the battery. 

DLUTION: Concerning this device, external light shielded by a battery 1 
dinarily inserted through a light window means 4 provided in contract 
ith a light shielding part 3 formed on a battery case 1 is introduced 
hen the battery is unloaded, a photosensor means 6 for detecting the 
esence/ absence of battery is driven based on whether the quantity of 
lis external light is changed or not and according to the detection 
Jtput of this photosensor means 6, the operation of LSI 7 for control is 
>ntrolled. 
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-AIMS 



ilaim(s)] 

;laim 1] The fanlight means formed in the above-mentioned cell case so that an extraneous light might be 
troduced when an extraneous light was intercepted in the personal digital assistant driven by the cell when the 
>ove-mentioned cell is inserted in a cell case, and the above-mentioned cell was sampled, The LSI actuation 
mtrol unit in the personal digital assistant characterized by providing a photosensor means by which the 
lantity of light of the above-mentioned extraneous light introduced through this fanlight means detects the 
:istence of the above-mentioned cell, and controlling actuation of LSI for control of a personal digital assistant 
' the detection output of the above-mentioned photosensor means. 

;laim 2] The LSI actuation control unit in the personal digital assistant according to claim 1 characterized by 
ipplying the electrical-potential-difference change to the electrical-potential-difference detection terminal of 
e above-mentioned LSI for control, and controlling the actuation while using a photo transistor as the above- 
sntioned photosensor means. 

:laim 3] The primary source electrical potential difference obtained through the 1st capacitor means charged 
th the above-mentioned cell voltage is supplied to an electrical-potential-difference processing means. The 
■wer circuit which supplies the secondary supply voltage obtained through the 2nd capacitor means charged 
th the output voltage of this electrical-potential-difference processing means as driver voltage of the above- 
^ntioned LSI for control is provided. The LSI actuation control unit in the personal digital assistant according 

claim 1 which carries out the description of carrying out controlling the discharge of the charge of the above- 
sntioned 1st capacitor means quickly with the detection output of the above-mentioned photosensor means. 
:|aim 4] The primary source electrical potential difference obtained through the 1st capacitor means charged 
th the above-mentioned cell voltage is supplied to an electrical-potential-difference processing means. The 
•wer circuit which supplies the secondary supply voltage obtained through the 2nd capacitor means charged 
th the output voltage of this electrical-potential-difference processing means as driver voltage of the above- 
entioned LSI for control is provided. The LSI actuation control unit in the personal digital assistant according 

claim 1 which carries out the description of carrying out controlling the discharge of the charge of the above- 
sntioned 2nd capacitor means quickly with the detection output of the above-mentioned photosensor means. 
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ETAILED DESCRIPTION 



•etailed Description of the Invention] 
001] 

ield of the Invention] This invention relates to the motion control of LSI for control based on the cell existence 

tection in a personal digital assistant. 

002] 

escription of the Prior Art] In many cases, in a personal digital assistant a cell is used in consideration of 
ailability and portability as the drive power source in many cases. In this case, where a cell is extracted for 
change, it is necessary to control LSI for terminal control (generally CPU) compulsorily to a backup mode or 
set mode, and it needs to detect the existence of a cell certainly with a certain means. 

003] The conventional technique which realized detection of cell existence by the electronic-circuitry sensor 
build in is indicated by JP,63-171018,A. In this case, the drive power source of the electronic-circuitry sensor 
:er the cell was extracted uses the primary electrical potential difference by which fixed time amount 
iintenance is carried out by the capacitor that because of supply voltage stabilization used. [ many / to the 
jctrical power system in equipment ] 
304] 

roblem(s) to be Solved by the Invention] However, the electrical-potential-difference condition that become 
electrical potential difference with the primary electrical potential difference inadequate for backup actuation 
a reset action when a changing battery takes time amount too much held, and the case where sufficient 
ckup actuation becomes impossible, and actuation of LSI for control become unfixed continues for a long time, 
d there is a trouble of normal actuation becoming impossible etc. 

305] Moreover, when insertion is not detected by the method of insertion of a cell when contact of a terminal 
z. detects extraction and insertion of a cell mechanically, or it is used repeatedly, it becomes impossible for 
gradation of a terminal area etc. to detect a cell correctly, and there are problems, like actuation of LSI 
comes unusual. 
306] 

eans for Solving the Problem] This invention is what was made in order to solve the above-mentioned 
Dblem. The 1st of the description on a configuration The fanlight means formed in the above-mentioned cell 
se so that an extraneous light might be introduced when an extraneous light was intercepted in the personal 
jital assistant driven by the cell when the above-mentioned cell is inserted in a cell case, and the above- 
intioned cell was sampled, A photosensor means by which the quantity of light of the above-mentioned 
traneous light introduced through this fanlight means detects the existence of the above-mentioned cell is 
:>vided, and it is in the point of making actuation of LSI for control of a personal digital assistant control by the 
tection output of the above-mentioned photosensor means. 

307] Furthermore, it is in the point of supplying the electrical-potential-difference change to the control 
-minal of the above-mentioned LSI for control, and making the actuation control while a photo transistor is 
ed for the 2nd of the description as the above-mentioned photosensor means. 

308] The 3rd of that description of a pan possesses the power circuit which supplies the primary source 
jctrical potential difference obtained through the 1st capacitor means charged with the above-mentioned cell 
Itage to an electrical-potential-difference processing means, and supplies the secondary supply voltage 
tained through the 2nd capacitor means charged with the output voltage of this electrical-potential-difference 
Dcessing means as driver voltage of the above-mentioned LSI for control, and is in the point to which the 
ntrolling the discharge of the charge of the above-mentioned 1st capacitor means carries out quickly with the 
tection output of the above-mentioned photosensor means. 

)09] The primary source electrical potential difference obtained through a 1st capacitor means to by_which the 
i of that description is furthermore charged with the above-mentioned cell voltage supplies to an electrical- 
tential-difference processing means, the power circuit which supplies the secondary supply voltage obtained 
ough the 2nd capacitor means charged with the output voltage of this electrical-potential-difference 
>cessing means as driver voltage of the above-mentioned LSI for control provides, and it is in the point to 



lich the controlling the discharge of the charge of the above-mentioned 2nd capacitor means carries out 

iickly with the detection output of the above-mentioned photosensor means. **. 

010] 

mbodiment of the Invention] Hereafter, based on a drawing, the operation gestalt of this invention is explained 
more detail. D rawing 1 is the mechanical block diagram showing arrangement of the photo transistor which is 
e photosensor means of a cell case part and a cell detector, and it is the side elevation where a top view and 
awing 1 (b) looked at drawing 1 (a), and a front view and drawing 1 (c) looked at the plot plan of a photosensor 
sans, and drawi ng 1 (d) from [ of a front view ] Y. 

01 1] In each drawing, 1 is a cell case and, as for a cell 2, insertion and sampling are performed in the direction 
X and X'. 3 is the protection-from-light section and has through hole 3a which is formed in the center of a cell 
se pars basilaris ossis occipitalis, and leads an extraneous light to a center section. This protection-from-light 
ction usually makes the attaching part of a cell serve a double purpose in the state of wearing of a cell 2, and 
rough hole 3a has the structure where outdoor daylight is covered by the cell with which it was equipped. 
012] 4 is a fanlight which penetrates the pars basilaris ossis occipitalis of the cell case 1, is formed in the 
nation which continues from the through hole 3a in contact with the protection-from-light section 3, and has 
Der section 4a which spreads toward the periphery section of a case 1 . 

013] It is the photosensor means of a cell detector realized by a photo transistor etc., tabular attaching 
ambers, such as a printed circuit board which 5 countered the pars basilaris ossis occipitalis of the cell case 1 , 
d was fixed, and 6 are arranged directly under the light of the cell case 1, and an aperture 4, and when a cell 2 
sampled, they receive the outdoor daylight L drawn through this aperture. 

314] The photosensor means 6 makes protection-from-light structure still more perfect with cell covering 
lich is not illustrated, although outdoor daylight is intercepted since it is installed in the part shaded completely 
>m the outdoor daylight from other than fanlight 4 and the protection-from-light section 3 is closed with a cell 
n the anticipated-use condition of a terminal. The quantity of light difference of the light to the photosensor 
sans by extraction and insertion of a cell is enlarged according to such structure, and cell detection actuation 
made into the positive thing. 

315] Drawing 2 shows the operation gestalt of a cell detector with the photograph and transistor Q1 which are 
ed as a photosensor means, and is the property Fig. [ as opposed to / as opposed to / in d rawin g 2 (a) / a 
cuitry Fig. / the quantity of light of outdoor daylight L in drawing 2 (b) ] of the output current Ic of a photo 
insistor, and the property Fig. of the collector voltage Vc of a photo transistor to the quantity of light of 
awing 2 (c) outdoor daylight L 

316] In drawing 2 (a), the emitter of a photo transistor Q1 is connected to the touch-down potential GND, a 
Hector is connected to the supply voltage VDD of LSI for control through load resistance R1, and the 
jctrical potential difference VC of a collector is used as a control signal of LSI for control of operation. 
317] As are shown in drawing 2 (b), and the output current IC corresponding to the quantity of light of the light 
rradiated by the base of a photo transistor Q1 has the property quickly saturated above zero and a certain 
antity of light in the state of protection from light, therefore shows it to drawing 2 (c), the output voltage VC 
a collector changes to VDD in the state of protection from light (at the time of cell insertion), and it changes 
the touch-down potential GND above a certain quantity of light (at the time of cell sampling). Actuation of LSI 
- control is controlled by this electrical-potential-difference change. 

31 8] Dravying 3 is the circuitry Fig. showing the 1st operation gestalt for controlling actuation of LSI for control 
lich used the cell detector of drawing 2 . In drawing, 7 is LSI for control, and 7a is an electrical-potential- 
ference detection terminal for a power supply terminal and 7b to perform the motion control. 
319] C1 is a 1st capacitor means by which parallel connection of the end is carried out to the cell 2 connected 
touch-down potential, and it is charged, and stabilization of cell voltage is the purpose. The output voltage 
:E is inputted into the electrical-potential-difference processing means (for example, DC to DC converter) 8 
a primary source electrical potential difference, and electrical-potential-difference conversion (pressure up) 
Dcessing is carried out. 

320] C2 is the 2nd capacitor means charged with the output of this processing means 8, and even after a cell 
s sampled, the purpose holds a fixed time amount electrical potential difference. The output voltage VDD is 
I to the collector of a photo transistor Q1 through power supply terminal 7a of LSI7 for control, and load 
sistance R1 as secondary supply voltage, and the potential VC of a collector is impressed to electrical- 
tential-difference detection terminal 7b of LSI7 for control as a control signal of operation. 
D21] The electrical potential difference impressed to electrical-potential-difference detection terminal 7b is 
)D, and when the electrical potential difference impressed to power supply terminal 7a is VDD, LSI7 for control 
I be initialized, will be in operating state, and if the touch-down potential GND is impressed to electrical- 
tential-difference detection terminal 7b, it will be in a idle state of operation. 

)22] When the cell 2 is inserted, since dravying 2 explains and the base of a photo transistor Q1 is shaded like, 
is cut off (IC=0), and a collector voltage VC, i.e., the electrical potential difference of the electrical-potential- 
ference detection terminal of LSI for control, serves as VDD. Since the electrical potential difference of power 



pply ferminal 7a of LSI7 for control is also VDD at this time, LSI for control will be in operating state. 
023] On the other hand, although the primary source electrical potential difference VEE which is cell voltage is 
mporarily held by the 1st capacitor means C1 when a cell 2 is extracted, it falls with time amount By the 2nd 
pacitor means C2, time amount maintenance of [ until a cell detector detects the draw of a cell and suspends 
tuation of LSI7 for control ] is carried out also for the secondary [ further ] supply voltage VDD. A current 
»ws to a photo transistor Q1 during this maintenance period, the electrical potential difference VC of a 
•Hector serves as GND potential, and LSI suspends actuation. 

024] Drawing 4 is the circuitry Fig. showing the 2nd operation gestalt of this invention, attaches the same sign 
the same element as drawing 2 and drawing 3 , and omits explanation, the time of LSI7 for control of this 

eration gestalt being in operating state, when the potential of electrical-potential-difference detection terminal 
is the touch-down potential GND, and this electrical potential difference rising to VDD — the time — 

tuation — stopping — a type — it is . 

325] Q2 is a switching transistor, an emitter is grounded and the collector is connected to the secondary 
pply voltage VDD through load resistance R2. Collector voltage VG is impressed to electrical-potential- 
ference detection terminal 7b of LSI7 for control. With this operation gestalt, while the collector of the photo 
insistor Q1 of a cell detector is connected to the primary source electrical-potential-difference VEE side 
-ough load resistance R1, that collector voltage VC is impressed to the base of a switching transistor Q2. 
326] In such a configuration, since it is shaded and a photo transistor Q1 is cut off at the time of insertion of a 
II 2, as for the base emitter circuit of a transistor Q2, sufficient base current IB is supplied from VEE through 
id resistance R1, and Q2 becomes ON. Therefore, the collector voltage VG will serve as the touch-down 
tential GND, and LSI7 for control by which the secondary supply voltage VDD was supplied to power supply 
Tninal 7a will be in operating state. 

327] Next, since a photo transistor Q1 serves as ON when a cell 2 falls out, the charge charge of the 1st 
pacitor means C1 discharges quickly through load resistance R1. Therefore, since it goes up to the secondary 
pply voltage VDD with which the electrical potential difference of the collector voltage VG, i.e., electrical- 
tential-difference detection terminal 7b, was held by the 2nd capacitor means C2 since the electrical potential 
ference VC of the collector became the touch-down potential GND and Q2 was cut off by this, LSI7 for 
ntrol suspends actuation. 

)28] Drawing 5 is the circuitry Fig. showing the 3rd operation gestalt of this invention, attaches the same sign 
the same element as drawin g_2 thru/or drawing 4 , and omits explanation. With drawing 3 and the operation 
stalt of drawing _4 , although actuation of LSI7 for control is controlled by electrical-potential-difference 
ange of electrical-potential-difference detection terminal 7b, in this operation gestalt, an armature-voltage 
ntrol terminal is not used but is characterized by the approach of changing supply voltage VDD directly. 
)29] The description on circuitry is connected to a 2nd capacitor means C2 by which the collector of the 
oto transistor Q1 of a cell detector supplies the secondary supply voltage VDD through the load resistance R1 
discharge, to such circuitry, it is alike and sets Since it is shaded and Q1 is cut off at the time of insertion of 
:ell 2, discharge of the 2nd capacitor means C2 is not performed. Therefore, VDD will be supplied to power 
jply terminal 7a of LSI for control, and it will be in operating state. 

)30] Next, since a photo transistor Q1 serves as ON when a cell 2 falls out, the charge charge of the 2nd 
Dacitor means C2 discharges quickly through load resistance R1. Consequently, the secondary supply voltage 
JD falls quickly and approaches the touch-down potential GND. Thereby, LSI7 for control suspends actuation, 
is charging time value can be determined by selection of the capacity of the capacitor means C2, and the 
;istance of load resistance R1. 

)31] That is, the extraneous light intercepted by the usually inserted cell is introduced by the time of a cell 
ng sampled, a photosensor means to byj/vhich quantity of light change of this extraneous light detects the 
stence of a cell drives through the fanlight means established in the equipment of this invention in contact 
h the protection-from-light section formed in the cell case, and it is made to control actuation of LSI for 
itrol by the detection output of this photosensor means. 
)32] 

feet of the Invention] In the control unit of this invention, a fanlight is prepared in a cell case, and positive cell 
lection is attained by ** which detects extraction and insertion of a cell as compared with the electronic- 
Duitry sensor method which detects potential change by detecting the quantity of light difference of the 
:door daylight from the aperture by the existence of wearing of a cell as explained above. Moreover, unlike the 
chanical structure of a contact mold, since it is a non-contact mold, degradation by secular change is also 
^pressed as much as possible. There is effectiveness to say. 
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ASCRIPTION OF DRAWINGS 



Brief Description of the Drawings] 

Drawing. Jj It is the mechanical block diagram showing arrangement of the photo transistor which is the 
hotosensor means of the cell case part of this invention equipment, and a cell detector. 

>awing 2] Drawing 2 of this invention is the circuitry Fig. showing the operation gestalt of a cell detector with a 
hotograph and a transistor Q1. 

Drawing 3] It is the circuitry Fig. showing the structure of the equipment concerning the first operation gestalt 
f this invention. 

Drawing 4] It is the circuitry Fig. showing the structure of the equipment concerning the second operation 
estalt of this invention. 

2ramng_5] It is the circuitry Fig. showing the structure of the equipment concerning the third operation gestalt 
f this invention. 
Description of Notations] 

Cell Case 

Cell 

Protection-from-Light Section 
Fanlight 

Attaching Member 
Photosensor Means 
LSI for Control 
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2»C«»«EEVDD^*«ESJxTV^5 0 ^U^^m/dEV 
G«»fflLS I 7 (D«/£«ia«S^ 7 b^EPflDSJxT^ 

^Ql©3^^ M®fiiRl^Ltl*il 
WEVEE«fd»lBtSjxSi:*tc % tW3i/^>?tEV 
Cfi^-f y^>^ h7^^ Q 2 (D-<— ^t^Hl*P$ix 
T^5o 



5 



(4) 
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[0 0 2 6] Z<DX 3*flMc«£*J^-C, ««12<D#AB# 

^ffitftR 1 SrtLtVEE^bm^-^tS I B 

ttJEVGfiSS6«ffiGNDi:*9, 2^1I11EVDD 
^«WB- 7 a tCtt»Snfc»iJ»ffl L S I 7 fitfcf^^UB 

[0 0 2 7] «*2 3fl«tfe»tfc»*lCtt v 7thh 

^>v^^^q ui^-y^^^w^ ^i =iyf>tft • 10 

i/^^msvGin^m/±^m^T-7 boom/±i*. m2^ 

^Vf-^I&C 2iC £ ^f^$tlfc2^m^m/±VDD 

[0028] is ji^p^co^ 3 (Dmrnmrn^-t^ 

ffl L S I 7 0»^&«/£«itb«S^ 7 b coMEEmtT-mffl 20 

So 

[0 0 2 9] Ial««i4_h<z>*M*W:, «*tfcHi!Hj»<07* 

£^ L t 2 **s«:iBE v d d 5S2^yf>t 
#aC2^»«Sixrt^-5. r©J;5ftIaIK«fiKtc:^*3 

*V\> Hot, WfflLS I(DlM^7a(C(j:VDD 30 

[0 0 3 0] «ft 2 flSftttrtllfrfrl;:**, 7thh 

9>isX#Q 1 Ji^^&SCDT*. »2 ^Vt^-^S 
C 2 tz>*«««rtt*ffif»StR l «r^LTftli:JS«t 
S Q t^ISI, 2&«Bi«EVDDttAifitCfiTL«« 
tliGNDCi£o< 0 :ili:J:^JMLS I 7fcfc!&fE 
£ffih-TS 0 nottm^lBItta^^^ac 2(0^4 



So 

[0031] -rft*^ *isw^3SBt-*5v^-cn, m«i 

£ & Jxfc £ $ J; V) Jg A £ ^ 

^U— ^SsWHttStL. rtoftir^-tf— #l£co$?tt£i^ 

-esj»ffl l s i (omft&mmit l#> <b^s 0 

[0 0 3 2] 

[HI 2] **B^^)|g2«. 7^- h t h9>isX?Q 1 

So 

[m 3 ] *«W^JB-l81lS»llSic«sa6lt<o«iS*^ 

-ri§iK«aia-e*)5. 

[Hi 5 ] ^P^^^H^ffiff^^S^eo^it^r^ 

i 

2 m& 

3 ^ft£[5 

4 9Jj&>9St!9& 

5 *Qf+tt»» 

6 ftir^lJ— #S 

7 f&JSpffl L S I 
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H 0 3 K 17/94 
H 0 4 L 29/00 
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G 0 6 F 1/00 
HO 4 L 13/00 
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